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FE-Simulation on drawing process of Al-1%Si bonding wire
considering influence of fine Si particle

W. H. Hwang, H. J. Moon, D. C. Ko, B. M. Kim

Abstract
This paper is concerned with the drawing process of Al-1%Si bonding wire. In this study, the finite-element model
established in previous work was used to analyze the effect of various forming parameters, which included the reduction
in area, the semi-die angle, the aspect ratio, the inter-particle spacing and orientation angle of the fine Si particle in

drawing processes. The finite-element results gave the consolidation condition. From the results of analysis, the effects of
each forming parameter were determined. It is possible to obtain the important basic data which can be guaranteed in the
fracture prevention of Al-1%Si wire by using FE-Simulation.
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Fig. 1 SEM cross-section image of the specimen in
longitudinal direction
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Fig. 2 Aspect ratio and interparticle spacing of the
fine Si particle in the Al substrate
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Fig. 3 Process variables and analysis model

Table 1 Drawing condition.s of Al-1%8Si wire

Drawing Conditions Value
Wire diameter (mm) 8
Reduction in Area (%) 15, 20, 25
Semi-die angle ( ° ) 5,7,10
Aspect ratio 04,0.6,0.8
Interparticle spacing(um) 18, 26, 34

Orientation angle ( ° ) 45, 80, 90, 100, 135
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Fig. 4 Relation between aspect ratio and damage on
location of fine Si particle

—%— Top
- Middle
Bottom

1 6
laterparticle spacing(gm}

Fig. 6 Relation between aspect ratio and damage on
location of fine Si particle
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Fig. 8 Relation between semi die angle and damage
-on location of fine Si particle
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Fig. 10 Relation between initial orientation angle and
difference of angle on reduction in area
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Fig. 12 Reorientation of initial orientation angle on
R.A. 25% in drawing with multi-pass schedule
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Fig. 9 Relation between reduction in area and
damage on location of fine Si particle
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Fig. 11 Reorientation of initial orientation angle on
R.A. 15% in drawing with multi-pass schedule

=7

E dF3e IFNA7SAHKOTERAA A4
e A8 Aal AF UG dFFAJD “17) %,
2AE A8 2 SEAA et Jd"ER

47(1s-32)9) A Qe oJsted FAHAEUT.

B

g1 gd

1] Y&, +94, 1990, ¥FY LFriw &7
A 2 AsEAR A #FE A3, T
71 Al A T4, pp.28-32.

[2] BHEQl, ¥R, 244, 2004, 38 A<
g Bi2223 T2 2AE AAe oA Aol
W AT, FFAA47EEEE], Vol 13, No. 1,
pp.78-83.

[3] D.C.Ko, B.S.Kang, B.M.Kim, J.C.Choi, 1994, A
study on Prevention of General Burst Defects in
Wire Drawing, The Korean society of mechanical
engineering, Vol 11, pp.3098~3310.

[4] Jan W. Pilarczyk, 1997, Hydrodynamic drawing
effects on wire ASTRO characteristics, WIRE
JOURNAL INTERNATIONAL, pp.70-83.

- 396 -



